Surface sediment samples were collected from Tanzanian major commercial ports and studied for the
INTRODUCTION
Tanzania is a tropical country located in Eastern Africa between longitude 29°and 41°East. It is an important hub for marine transportation in Eastern and Central African landlocked countries. The country faces a serious problem of the environmental degradation (Hans de Wolf, et al., 2001; Machiwa, 1992a; Mgana and Mahongo, 1997; Machiwa, 1992b; Mohammed, 2002; Kishe and Machiwa, 2003) . Environmental awareness about the effects of organotin compounds has increased considerably in recent years (Morabito and Massanisso, 2000) . Organotin compounds have been widely used as biocdes, PVC stabilizers, agrochemicals and wood preservatives. Tri butyl tin (TBT) is of particular importance because of its widespread use as a biocide in antifouling paints on ships and in wood preservative (Fent, 2003) . In addition, TBT is extremely toxic to aquatic organisms. It may cause imposex and calcification anomalities in mollusks (Alzieu, 1989) . distribution and behavior of tributyltin (TBT) compounds and heavy metals. The content of TBT in sediments ranged from ND-3670 ng (Sn) g 1 dry wt (1780 ± 1720) (Mean ± SD) at Zanzibar and from ND-16700 ng (Sn)g 1 dry wt (4080 ± 7540) at Dar es Salaam ports, respectively. Maximum TBT levels were detected inside the both ports. Metabolic degradation of butyltin compounds (BTCs) showed that MBT + DBT > TBT %, this may be attributed by the warm ambient water and intense sunlight in the tropical regions. A sequential extraction procedure was undertaken to provide detailed chemical characteristics of heavy metals in the sediments. The procedure revealed that about 50 % of Fe in the both ports is in immobile fraction (residual fraction) while other metals; Cd, Cu, Ni, Co, Zn, Pb, and Mn were mostly found in exchangeable or carbonate fractions and thus can be easily remobilized and enter the aquatic food chain. This paper provides basic information of TBT compounds contamination and chemical characteristics of heavy metals in the marine ecosystem in Tanzania. To our knowledge, this is the first documentation of Organotin compounds (OTCs) in marine environments in East Africa and suggests the importance of further detailed OTCs studies in other sub-Saharan Africa regions Key words: TBT, heavy metals, sequential extraction, OTCs, port, Zanzibar, Dar es Salaam Significant disturbances caused by TBT were observed in Crassotrea Gigas oysters farms in the Arachan Bay, France (Alzieu, 1989) . TBT is simultaneously degraded by chemical, photochemical and biochemical pathways successively in to di butylin (DBT), mono butylin (MBT) and inorganic tin (Sn IV). Rates of photodegradation and biodegradation of organotins in water are dependent upon environmental conditions. Due to toxicity of TBT compounds, many countries have imposed regulations on the usage of TBT containing paints. In 1982, French Authorities prohibited the use of tin-containing paints for pleasure boats under 25 m long except those with aluminium hulls (Pierre-Marie, et al., 1995) . Similar actions on the usage of TBT in paints were also taken by the UK, USA, Switzerland, the Netherlands, Australia, New Zealands, South Africa, Japan and most of the European countries (Sergi Diez, et al., 2005) . However, the legislative restrictions on the use of TBT-based marine paints in Tanzania are not clearly defined. Heavy metals are introduced in to the aquatic systems as a result of weathering of soil rocks, from volcanic eruption and variety human activities (Jain, 2004) . Sediments are a principal sink for heavy metals in the aquatic environment (Kishe and Machiwa, 2003; Izquierdo, et al., 1997) . Measurement of total heavy metal concentration may not be able to provide information on exact dimension of metal pollution (Jain, 2004; Marika and Markku, 2003; Tokalioglu, et al., 2000; Pagnanelli, et al., 2004; Izquierdo, et al., 1997; Abd El-Azim, et al., 2005) . Sequential extraction of heavy metals provides detailed information to evaluate the bioavailability and toxicity of the elements in environment and can distinguish those metals with a lithogenic origin from those with an anthropogenic origin (Izquierdo, et al., 1997) . Although the fate of organotin compounds and chemical characteristics of heavy metals have been widely investigated in developed countries. Limited studies have considered the prevalence of TBT compounds and speciation of heavy metals in sub-Saharan African harbors, Tanzania in particular. The primary objectives of this study were to investigate; (a) the contamination levels and metabolic degradation of TBT compounds, and (b) the speciation of heavy metals in sediments at the Dar es Salaam and the Zanzibar ports.
MATERIALS AND METHODS

Area of study and sampling
Zanzibar port is located at 6 °10' S, 39 ° 11' E and handles more than 90% of Zanzibar's trade. Dar es Salaam Port is situated at Latitude 6 ° 49' S, Longitude 39° 19' E. It is the principle port and a major sea for landlocked countries. About 100 g of sediments samples were collected between June 22-26, 2004 from 8 sites (D1-D8) in Dar es salaam, and 5 sites (Z1-Z5) in Zanzibar port as shown in Fig. 1 . All sediment samples were collected using a grab sampler (or by stainless spoon when possible) and were stored in glass bottles under 4 °C and shipped to Japan for analysis. The samples were subsequently freeze-dried by FRD-51, IWAKI and stored at-20 °C in the dark until analysis. Fig. 1: Sampling locations 
